ABSTRACT The introduction of a rotavirus vaccine makes it important to determine the need for vaccination in a population. This study in Jordan in 2007-08 determined the incidence and clinical features of rotavirus gastroenteritis among children aged under 5 years admitted to hospital with diarrhoea. Of 148 children, 59 (39.9%) were ELISA-positive for rotavirus in stool samples, predominantly in the age group < 2 years. There was a marginally higher rate of fever in the rotavirus cases than the non-rotavirus cases. The lowest rate of infection was in winter. No deaths were recorded among the rotavirus or non-rotavirus groups. Rotavirus vaccine was not in use in Jordan at the time of the study.
Introduction
Diarrhoea diseases are the second most frequent cause of death among young children in the Eastern Mediterranean Region [1, 2] and rotavirus disease is the single most important cause of severe gastroenteritis in children throughout the world [3] [4] [5] . Globally about 30%-40% of hospitalizations and deaths due to diarrhoea among children under 5 years old, and about 5% of all child deaths, are attributed to rotavirus infection [1, 6] . It occurs as a sporadic seasonal form, even as severe gastroenteritis of infants and younger children, mostly in the first 2-3 years of life, with a peak at age 6-24 months [6] . National cause-specific mortality rates range from 439 per 100 000 (Sierra Leone) to less than 1 per 100 000 (50 countries) [6] .
Gastroenteritis due to rotavirus is characterized by vomiting, fever and watery diarrhoea, and occasionally leads to severe dehydration and death in young children. Man is the only reservoir of infection, and transmission occurs by the faecal-oral route and can be attributed to poor standards of personal and environmental hygiene [7] in both developed as well as developing countries. Seasonal variation in the incidence of the disease has been noted, particularly in temperate climates where it peaks during the cooler months, while in tropical climates cases occur throughout the year [6] .
Unfortunately, protective immunity against rotavirus infection is not completely understood, although serotype specific immunity is believed to play a major role [1] . The introduction of a rotavirus vaccine in some parts of the world makes it important to establish the impact of this organism in our population in Jordan to determine the need for vaccination. The study reported here from south Jordan is part of a national sentinel surveillance programme. The aims of study were to determine the incidence of rotavirus gastroenteritis among children aged under 5 years admitted with diarrhoea to Al Karak hospital and to map some of the clinical features associated with rotavirus disease (fever, severity of dehydration, vomiting and duration of illness).
Methods
A prospective hospital-based study was carried out over 1 year from 1 May 2007 to 30 April 2008. All cases of diarrhoea in children under 5 years old admitted to the department of paediatrics of Al-Karak general teaching hospital were recruited for the study. Patients were eligible if they were admitted for treatment of gastroenteritis and this was the primary illness; were aged ≤ 5 years; and had symptoms for < 7 days duration. The exclusion criteria were: age > 5 years; bloody diarrhoea; or symptoms ≥ 7 days duration. Patients with hospital-acquired gastroenteritis were also excluded.
Complete clinical examination was carried out and a questionnaire was filled for each child to collect data on demographic characteristics (e.g. age, sex) and clinical presentation (e.g. body temperature, vomiting, dehydration, duration of illness, date of admission). Fever was defined as body temperature ≥ 38 °C at the time of admission. Mild dehydration was diarrhoea and thirst; moderate and/or severe dehydration was depressed fontanel, sunken eyes, dry tongue and loss of skin turgor. The seasons of admission were recorded as: autumn (21/09-20/12); winter (21/12-20/03; spring (21/03-20/06); summer (21/06-20/09).
A stool sample was obtained from each child and analysed for rotavirus, using an enzyme-linked immunosorbent assay (ELISA) (IDEIA rotavirus kit, DakoCytomation Ltd) and read with a photometer (Multiskan EX, Thermo Electron Corporation).
The data were analysed using SPSS, version 10. Data were presented as simple frequencies and percentages or means. The significance of differences between proportions or means were tested using the chi-squared or t-test respectively, with P < 0.05 as significant.
Results

Demographic and clinical characteristics of the whole group
Data were collected for 148 children with diarrhoea, 87 males (58.8%) and 61 females (41.2%) ( Table 1) , a male to female ratio of 1.4:1. The age range was 0-60 months, with mean age 12.4 [standard deviation (SD) 11.5] months. The highest number of diarrhoea cases was during the autumn (60%) and the lowest in winter (4%) ( Figure 1 ).
Out of 148 cases with diarrhoea 97 (65.5%) children presented with fever and 51 (34.5%) without fever. (Table  2) The mean age of children with fever was 13.8 (SD 13.0) months and without fever was 9.8 (SD 7.5) months.
A high rate of diarrhoea patients (107, 72.3%) presented with dehydration on admission; only 11 (7.4%) presented with severe dehydration, while the remaining 96 (64.9%) were considered to have mild dehydration. Patients with dehydration were significantly younger than those not presenting with dehydration [mean age 11.0 (SD 9.3) months versus 16.2 (SD 15.5) months] (t = 2.5, P = 0.013).
Demographic characteristics of children with rotavirus diarrhoea
We found 59 (39.9%) cases were ELI-SA-positive for rotavirus in their stool and 89 (60.1%) were ELISA-negative for rotavirus.
The great majority of cases of rotavirus diarrhoea (96.6%) were in children < 2 years old and 78.0% were among children aged < 1 year. A total of 39 cases (66.1%) were in males.
Children with rotavirus diarrhoea were significantly younger than children with diarrhoea caused by pathogens other than rotavirus [mean 8.8 (SD 6.3) months versus 14.8 (SD 13.4) months] (t = 3.205, P = 0.002). This inverse relationship between the age of children with diarrhoea and the incidence of rotavirus infection is shown on Table  1 . The highest rate of rotavirus infection was found among patients aged ≤ 6 months (50.0%) and the lowest rate among those aged > 24 months (11.8%). In contrast, the highest rate of diarrhoea caused by pathogens other than rotavirus was among children aged ≥ 24 months (88.2%) and the lowest rate of non-rotavirus diarrhoea was in children aged ≤ 6 months (50.0%) ( Table 1) .
Rotavirus was detected at a higher rate in the stool samples of male (44.8%) than female patients (32.8%), a male to female ratio of cases of rotavirus infection of 1.95 to 1. However, there was no significant association between patient's sex and rotavirus infection (χ 2 = 2.14, P > 0.05)( Table 1) .
Interestingly the seasonal pattern of diarrhoea, with a greater incidence in the autumn, was more pronounced among the children infected with rotavirus than those without. The highest incidence of rotavirus diarrhoea was during autumn (28%) (Figure 1 ).
Clinical characteristics of children with rotavirus diarrhoea
Out of the 59 rotavirus infection cases, 74.6% presented with fever, a Severe dehydration was noticed in a slightly higher rate among patients with rotavirus infection, than diarrhoea cases caused by pathogens other than rotavirus (11.1% versus 9.6%); however this was not significant ( Table 2) .
The rate of vomiting was similar tin both groups (Table 2) .
Outcomes
Most of the diarrhoea cases came for management during the first 7 days of illness with a mean duration of illness of 3.1 (SD 1.3) days. All the cases of diarrhoea were treated and cured within the first 15 hours with a mean of 3.1 (SD 2.3) hours. No deaths were recorded among either group.
Discussion
Diarrhoeal diseases remain a major cause of death in developing countries, especially in preschool children [1, 7] . Children under 3 years of age may experience as many as 10 episodes of diarrhoea per year [7] . Rotavirus is among the most common causes of diarrhoea worldwide [7, 8] , accounting for 134 million episodes/year [7, 9, 10] . Although a vaccine has become available, rotavirus vaccine was not in use in Jordan at the time of the study.
Diarrhoeal disease is considered to be the most important cause of infant morbidity in Jordan [11] . Khuri-Bulos and Al-Katib in 2006 concluded that rotavirus was a significant cause of gastroenteritis in Jordanian children regardless of their social background [7] . In the present study the incidence of rotavirus diarrhoea among children in Al-Karak (39.9%) was slightly higher than in the north of Jordan (33%) as detected by Youssef et al. in 2000 [12] . This discrepancy can be attributed to differences between the populations, variations in the time of the study or to the laboratory tests used. We found a higher incidence higher than that detected in neighbouring countries: 24%, 37%, 35% and 37% in southern Iraq, northern Iraq, Islamic Republic of Iran and Turkey respectively [5, [13] [14] [15] . The incidence was also considerably higher than 15% recorded in Spain [16] . In contrast, our rate was lower than the prevalence of rotavirus diarrhoea estimated in Saudi Arabia during 2004-05 (86%) [17] and in Turkey in 2005 (63%) [13] . It is also slightly lower than the prevalence of rotavirus diarrhoea in Kuwait (40%) [9] . This variation in the prevalence of rotavirus infection among different areas is probably due to the social habits of the population, e.g. personal hygiene, and/or environmental variations that may be related to growth of rotavirus pathogens particularly in contaminated water [7] .
Although no significant association was detected between sex of patients and rotavirus infection in our study, the male to female ratio of cases with rotavirus infection was almost double (1.95:1) , which is similar to another study in Jordan (1.85:1) [18], while a ratio of 1.5:1 was found in Bahrain [19] . The reason for this male predominance cannot easily be explained, although it may be due to social factors rather than a higher rate of infection in boys as parents in Arab societies may be more likely to take a male child to hospital than a female child. On the other hand a study in northern Iraq found no significant association between rotavirus infection and epidemiological characteristics, including sex [5] .
The great majority of cases of rotavirus diarrhoea (96.6%) were in children < 2 years of age, and the mean age of rotavirus diarrhoea cases was significantly lower than diarrhoea cases caused by pathogens other than rotavirus (8.8 months versus 14.8 months). This age pattern is consistent with other studies from the region [9, 12, 13] . Children < 2 years may be more exposed to infection, or the older age group may have been exposed previously to rotavirus and acquired some immunity against infection [7] . Moreover, the mean age of children with rotavirus in our study [8.8 (SD 6.34 months] was lower than that found in northern Iraq [9.3 (SD 8.5 ) months] [5]. This early exposure of our children may be related to environmental factors such as water contamination [7] . We found an incidence of rotavirus among children aged < 1 year of 45.5% which is similar to the rates of 50% and 30% estimated in Kuwait [9] and Kurdistan respectively [5] . This difference could be related to breastfeeding and weaning times among populations in different areas or countries. There is evidence that breastfeeding has a protective role in rotavirus-associated diarrhoea [18] . We found that fever was significantly associated with rotavirus diarrhoea although we found no other studies with data on fever in rotavirus diarrhoea.
Our study demonstrated that the highest incidence of rotavirus diarrhoea was during autumn, followed by summer and spring, while the lowest incidence was during winter. This finding contrasts with other studies that found the highest incidence of rotavirus during winter in Islamic Republic of Iran, Pakistan, Oman and Tunisia (53%, 37%, 60.5% and 40.5% respectively [1] . Similarly in Al-Qassim, Saudi Arabia 50% of diarrhoea disease cases found during winter were caused by viruses, and 66% of these were due to rotavirus [20] . A 39.6% prevalence of rotavirus was found in northern Jordan during the summer [21] . In Spain 8% of rotavirus diarrhoea cases occurred during the winter months (January-March)
[16]. The peak of rotavirus incidence in the Islamic Republic of Iran, Kuwait and Turkey was during winter [6, 9, 13] . In contrast to these studies, no seasonal variation was detected in Iraqi Kurdistan [5] . These differences may be due to environmental factors that may affect the survival rate of the rotavirus outside the body (temperature, humidity) and to contaminated water or its relation with level of chlorination of water, as rotavirus is inactivated only by chlorine, rather than other disinfectants [7] .
Conclusions
This study in southern Jordan found rotavirus infection in 39.9% of children < 5 years old hospitalized with diarrhoea, predominantly in the age group < 2 years. There was a marginally higher rate of fever in the rotavirus cases than the non-rotavirus cases. The lowest rate of infection was in winter. No deaths were recorded among the rotavirus or non-rotavirus group.
Whether to introduce rotavirus vaccine to the national immunization schedule is now under discussion in technical health committees in Jordan.
